Heat shock proteins and acquired resistance to uranium nephrotoxicity.
Previous studies have demonstrated that prior exposures to uranium can produce acquired resistance to uranium nephrotoxicity. In this study, the potential role for heat shock proteins (Hsps) in acquired resistance to uranium nephrotoxicity was explored. Pretreatment of male Sprague-Dawley rats with a conditioning dose of uranyl acetate (5 mg/kg, i.p.) was found to diminish the severity of proximal convoluted tubule necrosis and azotemia produced by a subsequent, higher uranyl acetate dose (10 mg/kg, i.p., 10 days after the conditioning dose). Kidney homogenates from rats euthanized at the end of the conditioning period were found to contain elevated levels of Hsp25, Hsp32, and Hsp70i, but not Hsc70. Immunochemical staining of renal sections for Hsp25 and Hsp70i revealed that these proteins were prominently expressed in tubular epithelial cells in uranyl acetate pretreated animals. Morphological characteristics and staining for proliferating cell nuclear antigen (PCNA) indicated that the cells expressing high levels of Hsps were regenerating. In RK3E and LLC-PK1 renal epithelial cells in culture, Hsp induction by thermal pretreatment did not afford protection from uranyl acetate cytotoxicity. Further, treatment of RK3E and LLC-PK1 cells with uranyl acetate did not result in induction of Hsps, as occurs with other nephrotoxic heavy metals. These observations suggest that while stress proteins are elevated in acquired resistance to uranyl acetate in vivo, they are not responsible for diminished uranium nephrotoxicity but are an epiphenomenon of tubular epithelial regeneration.